Respiratory syncytial virus (RSV) is one of the most common causes of acute respiratory tract infections among children. 1%-2% of RSV infections require hospitalization. In addition to the respiratory system, cardiovascular system may be also affected by the RSV infection. A 7-year-old, previously healthy, female patient presenting with respiratory difficulties was admitted to the paediatric intensive care unit. The patient was intubated and connected to a mechanical ventilator because of acute respiratory failure. Her tracheal aspirate was studied for viral multiplex polymerase chain reaction (PCR), and RSV positivity was detected. Her echocardiogram revealed left ventricular dysfunction. She was put on fluid restriction, intravenous furosemide, and inotropic support. Her cranial magnetic resonance examination showed the signs of acute haemorrhagic encephalopathy. She underwent five sessions of therapeutic plasma exchange with fresh frozen plasma. She was extubated on the 18 th day of admission and provided with respiratory support with high-flow oxygen therapy thereafter. On the 23 rd day, when her clinical status remained stable, she was transferred to the paediatrics ward. An RSV infection should be considered in cases with acute necrotising encephalitis and myocarditis.
Introduction
Respiratory syncytial virus (RSV) is a Pneumovirus that belongs to the Pneumovirinae subfamily of the Paramyxoviridae family. Humans are the only source of RSV. Transmission occurs when contaminated secretions reach the nasopharyngeal mucosa, ocular mucosa, and less commonly, oral mucosa. Viral replication usually lasts 3-8 days. However, it may be prolonged by up to 3-4 weeks in infants and immunocompromised persons. The incubation period lasts 2-8 days, but most commonly 4-6 days. The RSV incidence peaks in winter months (1) . In addition to the respiratory system, the cardiovascular and central nervous system may also be affected by the RSV infection. It may rarely cause severe extrapulmonary manifestations such as cerebellitis, encephalitis, fatal myocarditis, hepatitis and Reye-like syndrome (2) . Herein, by reporting the case of a 7-year-old female patient, we aimed to emphasise the importance of considering an RSV infection in cases with acute necrotising encephalitis and myocarditis.
Case Presentation
A 7-year-old girl admitted to the paediatric emergency department for respiratory difficulties had started to show the signs of fever, vomiting and cough 3 days before; she had been treated with oral antibiotics in another medical centre, but her symptoms had not abated. Her past medical and family history were non-remarkable. On physical examination, her body temperature was 38.4°C; the heart rate, 170/min; blood pressure, 110/60 mmHg; respiratory rate, 40/min; and oxygen saturation, 80%, while breathing 8L min -1 oxygen via a reservoir (non-rebreathing) mask. Her general condition was poor; she was conscious but agitated. She had tachypnoea and dyspnoea, and nasal flaring. She had diffuse rales over the basal segments of the lungs. She also had tachycardia, but no additional heart sounds or murmurs. Her liver was palpable 2 cm below the lower costal margin. The patient was transferred to the paediatric intensive care unit where she was intubated for hypoxic respiratory failure and provided respiratory support with a mechanical ventilator. She was also administered midazolam infusion (0. . In a cranial magnetic resonance imaging examination, the axial and coronal fluid attenuated inversion recovery images show a widespread T2A hyperintense pathologic signal in bilateral periventricular white matter (Figure 1a, b) , and haemorrhagic signals in bilateral lentiform nucleus, caudate nucleus were detected (Figure 2 ).
Viral multiplex PCR was studied in tracheal aspirate, which showed the RSV positivity but negative results for other viral serology. The patient was applied five sessions of therapeutic plasma exchange (TPE) with fresh frozen plasma. On the 14 th day of the follow-up, she developed hypertension, for which a calcium channel blocker was started, but no clinical response could be obtained; thus, esmolol was started at a loading dose of 500 mcg kg -1 followed by 50 mcg -1 kg hour -1 starting infusion dose, which was gradually increased to 200 mcg kg -1 hour -1 . Serum norepinephrine, epinephrine, metanephrine and normetanephrine levels studied for hypertension aetiology were within normal limits. The renal ultrasonography (USG) revealed bilateral kidney size at the upper limit; parenchymal echoes increased at Grade 1-2; the renal artery and vein Doppler examination were normal. A thoracic USG revealed bilateral pleural effusion of 2 cm at both lungs' basal parts. She was provided human albumin support and packed red blood cell transfusion. As she could not tolerate enteral trophic feeding, she was fed with total parenteral nutrition. She was extubated on the 18 th day of admission and provided with respiratory support with high-flow nasal cannula; the latter was stopped 5 days later. The patient showed a significant improvement in neurological symptoms. As the clinical condition remained stable, the patient was transferred to the paediatric regular ward.
Informed written consent was obtained from the parents for publication.
Discussion
Respiratory syncytial virus is one of the common causes of acute respiratory tract infections among children. 1%-2% percent of RSV infections require hospitalisation. In addition to the respiratory system, the cardiovascular system may also be affected by RSV infections. It has been shown that various rhythm disorders occur in relation to an RSV infection, which include bradyarrhythmias, atrioventricular blocks of different degrees, multifocal atrial tachycardia, supraventricular tachycardia, atrial flutter, ventricular fibrillation and ventricular tachycardia (3). Cardiac troponin elevation was observed in 35%-54% of infants with an RSV infection. Recently, RSV was isolated from the myocardia of patients with myocarditis using the PCR method (4) . Treatment of patients with myocarditis ranges from administering fluid boluses to inotropic support. Our patient had elevated troponin, pro-BNP, and CK-MB levels, and he had a reduced EF on echocardiographic examination. Inotropic support was provided with dopamine and milrinone infusions.
Compared to non-RSV viral infections, these complications are not more common in RSV bronchiolitis (5) . The neurological complications of RSV bronchiolitis include seizures and acute encephalopathy. An RSV infection may cause febrile convulsions in children aged 3 months-5 years, particularly those younger than 2 years (6). Ng et al. (7) reported that 1.8% of children admitted to hospital for RSV bronchiolitis exhibited symptoms of acute encephalopathy.
Acute necrotizing encephalopathy is a rare form of encephalopathy that affects healthy children aged 5 months to 11 years, which has specific imaging findings and which may be rapidly progressive and even fatal. Its mortality rate is 30%, and 15% of survivors have been reported to suffer from severe neurological sequela (8) . The pathogenesis of RSV-associated encephalitis is unclear. Possible hypotheses include the entry of RSV into the central nervous system haematologically via the blood-brain barrier or its action as a result of its invasion through the release of some neurotoxins (9) . In patients unresponsive to other treatments TPE may offer a treatment alternative. Despite the absence of randomised studies, there are reports of cases successfully treated with TPE (10). We also carried out five sessions of plasmapheresis for our patient and discontinued the treatment due to clinical improvement.
Conclusion
By reporting this case, we aim to stress the importance of considering an RSV infection in the differential diagnosis of acute necrotising encephalitis and myocarditis. 
